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DOCUMENT- IDENTIFIER: US 4639268 A 

TITLE: Nitro- and cyanoguanidines as selective preemergence herbicides and plant 
defoliants 



Abstract Text (1) : 

There are provided novel nitroguanidine and cyanoguanidine compounds. A method of 

dessicating and defoliating plants by applying to the foliage thereof certain 
nitroguanidine or cyanoguanidine compounds and a method for the selective 
preemergence control of undesirable broadleaf weeds and grasses in the presence of 
graminaceous crops are disclosed. 

Brief Summary Text (1) : 

This invention relates to certain novel nitroguanidine and cy a nogu an i d i ne compounds. 
It also relates to a method of desiccating and defoliating plants, particularly 
malvaceous plants such as cotton, by applying to the foliage thereof an effective 
amount of a nitroguanidine or cyanoguanidine compound. It further relates to a 
method for the selective preemergence control of undesirable broadleaf weeds and 
grasses in the presence of graminaceous crops, by applying a herbicidally effective 
amount of a nitro- or cyanoguanidine to soil containing the seeds of the planted 
crop and seeds or other propagating organs of undesirable plants. 

Brief Summary Text (2) : 

Although certain nitro- and cyanoguanidines are known, to the best of our knowledge, 
such compounds have not been disclosed or suggested as selective preemergence 
herbicidal agents effective for the control of undesirable weeds and grasses in the 
presence of graminaceous crops or as desiccants or defoliants for cotton and other 
plants. Rather, some nitroguanidines are described by A. F. McKay et al., U.S. Pat. 
No. 2,559,085, issued July 3, 1951, as intermediates for the preparation of 
synthetic antibiotics, antihistamines and insecticides. Others are described by R. 
A. Henry et al., in U.S. Pat, No. 2,946,820, issued July 26, 1980, the preparation 
of high bulk density nitroguanidines with improved handling characteristics, and 
still others are described by L. M. Speltz, B. L. Walworth and A. D. Pavlista in the 
American Cyanamid Patent Application, Publication No. DE 3345-281-A; 84-159685/26; 
Priority Document U.S. patent application Ser. No. 451,698, Dec. 20, 1982, 
abandoned. The above application describes the use of nitroguanidines and 
cyanoguanidines as yield enhancing agents for crops such as potatoes, sugar beets, 
barley, wheat and even cotton. It also describes generically some 
. alpha. -substituted nitro- and cyanoguanidines . However, it does not specifically 
identify or describe the novel . alpha . -substituted nitro- and cyanoguanidines of the 
present invention, nor does it suggest that application of nitroguanidines and 
cyanoguanidines to malvaceous plants especially cotton with at least 60% open boll 
one to two weeks prior to harvest will provide controlled defoliation of the plants 
and permit easier harvesting of the crop. Furthermore, the L. M. Speltz et al. 
application does not disclose the use of nitroguanidines or cyanoguanidines as 
preemergence herbicides nor do they suggest that such compounds exhibit selectivity 
in graminaceous crops . 

Brief Summary Text (3) : 

When cotton is harvested, contamination of the seed cotton (seed plus lint) by green 
leaves and petioles hinders the harvesting procedure and lowers cotton lint cjuality 
by staining the lint. However, with the novel compounds and method of the present 
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invention, mature cotton plants can now be treated with an effective amount of a 
selected nitroguanidine or cy anoguani d i ne prior to harvest, thereby inducing the 
cotton leaves to fall cleanly from the plant (defoliation) prior to harvest. This 
facilitates an easier harvest and provides a high quality lint essentially free of 
chlorophyll stains. 

Brief Summary Text (5) : 

It is therefore an object of the present invention to provide novel nitroguanidine 
and cyanoguanidine compounds that are highly effective as preemergence herbicides, 
desiccants and defoliants for plants. 

Brief Summary Text (10) : 

The invention described herein relates to novel herbicidal and plant defoliating 
and/or desiccating nitro- and cyanoguanidine compounds represented by the following 
structural formula (I): ##STR1## wherein R.sub.l is NO. sub. 2 or CN; R.sub.2 is 
n-C.sub.3 H.sub.7, CH.sub.2 OCH.sub.3 or CH.sub.2 CH. dbd. CH. sub . 2 ; X is hydrogen, 
ortho-, meta- or para-fluoro, meta-methoxy, meta-hydroxy or para-chloro; and the 
salts, tautomers and optical isomers thereof and the (+) or (-) -isomers of compounds 
having the above structure, where R.sub.l and X are as described above and R.sub.2 
is CH.sub.3, C.sub.2 H.sub.5 or CF.sub.3. 

Brief Summary Text (11) : 

The invention also relates to a method for defoliating plants, particularly cotton, 
by applying to the foliage thereof a def oliatingly effective amount of a 
nitroguanidine or cyanoguanidine having the general structural formula (II) : 
##STR2## wherein R.sub.l is NO. sub. 2 or CN; R.sub.3 is allyl, CF.sub.3, CH.sub,2 
OCH.sub.3 or C.sub.l -C.sub.3 alkyl optionally substituted with OH or OCH.sub.3 ; Y 
is hydrogen, halogen or OR. sub. 4 where R.sub.4 is hydrogen or C.sub.l -C.sub.4 
alkyl; Z is hydrogen, halogen, CH.sub.3 or CF.sub.3 ; n is an integer of 0 or 1, and 
the salts, tautomers and optical isomers thereof. 

Brief Summary Text (13) : 

A preferred group of nitroguanidines and cyanoguanidines useful as selective 
preemergence herbicides for use in the presence of graminaceous crops has the 
Formula I structure, wherein R.sub.l and X are as described above; and R.sub.2 is 
CH.sub.2 CH. dbd. CH.sub.2 or CH.sub.2 OCH.sub.3 ; and the salts, tautomers and 
optical isomers thereof. 

Brief Summary Text (14) : 

A preferred group of nitro- an d cyanoguanidine compounds which are effective as 
defoliating agents have the Formula II structure, wherein R.sub.l is as described 
above; R.sub.3 is allyl, CF.sub.3, CH.sub.2 0CH.sub;3 or alkyl C.sub.l -C.sub.3 ; n 
is 1; y is hydrogen, CI, Br or OCH.sub.3 ; Z is hydrogen, Br, CI, CH.sub.3 or 
CF.sub.3 ; and the salts, tautomers and optical isomers thereof. 

Brief Summary Text (15) : 

Salts of the nitro an d cyanoguanidines useful as defoliants when applied in 
accordance with the method of the present invention, include the inorganic alkali 
metal, alkaline earth metal, Co, Cu, Zn, and Ag salts, together with the organic 
amine salts represented by the structure, .sup.+ NR. sub. a R.sub.b R.sub.c R.sub.d, 
wherein R.sub.a, R.sub.b, R.sub.c, and R.sub.d are each selected from hydrogen and 
alkyl C.sub.l -C. sub. 30 straight or branched chain and optionally substituted with 
one or two --0H, C.sub.3 -C.sub.6 alkenyl or C.sub.3 -C.sub.6 alkynyl groups. 
Preferred salts of these compounds include the sodium, calcium, magnesium, 
potassium, ammonium, methylamine, trimethylamine, dodecylamine , tributylamine, 
diisopropylamine, triethylamine, tetrabutylamine, and tallow-amine salts. 

Brief Summary Text (16) : 

These salts are readily prepared by dissolving or dispersing the appropriate 
nitroguanidine or cyanoguanidine as depicted by both Formula I and Formula II above 
in an aqueous solution or suspension of an alkali metal hydroxide, alkaline earth 
metal hydroxide, organic ammonium hydroxide or the like. 



Brief Summary Text (19) : 

Preparation of the substituted phenyl and benzyl cyanoguanidines is readily 
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accomplished by dissolving or dispersing the appropriately substituted aniline or 
benzylamine in hydrochloric acid and admixing the thus-formed solution or dispersion 
with an equimolar amount of sodium dicyanamide. In practice, it is generally 
desirable to disperse the sodium dicyanamide in water prior to admixture with the 
aniline solution or to disperse the sodium dicyanamide in ethoxyethanol for reaction 
with the benzylamine. This reaction is illustrated as follows: ##STR5## wherein Y is 
hydrogen, halogen, or OR. sub. 4 / R.sub.4 is hydrogen or C.sub.l -C.sub.4 alkyl; Z is 
hydrogen, halogen, CH.sub.3 or CF.sub.3 / n is an integer of 0 or 1 and R.sub.3 is 
allyl, CF.sub.3 or C.sub.l -C.sub.3 alkyl optionally substituted with OH, or 
OCH. sub. 3 . 

Brief Summary Text (20) : 

While the nitroguanidines an d cyanoguani dines, effective as preemergence herbicidal 
agents and as defoliating agents for plants, are shown in one tautomeric form, by 
Formulas I and II, i.e. ##STR6## wherein R.sub.l, R.sub.2, R.sub.3, X, Y and Z are 
as described above; it should be recognized that these compounds may actually exist 
in different tautomeric forms, such as: ##STR7## 

Brief Summary Text (22) : 

The nitro- and cyanoguanidines useful in the method of the present invention are 
particularly suitable for desiccating and defoliating cotton plants. In practice it 
is generally found that from about 0.001 to 10 kg per hectare and preferably about 
0.01 to 4 kg per hectare, of a Formula I or Formula II compound, applied to the 
foliage of cotton as a dilute solid or liquid formulation when approximately 60% of 
the bolls are open and about 1 to 2 weeks before harvest will desiccate the plants, 
induce the plants to shed their leaves and inhibit regrowth . 

Brief Summary Text (23) : 

The nitro- and cy anogu an i d i ne s of this invention are also useful as preemergence 
herbicidal agents, particularly selective herbicidal agents useful for controlling 
broadleaf weeds and grasses in the presence of graminaceous crops. In this use, the 
active ingredients are applied to soil in which the graminaceous crops have been 
planted. Generally, about 1.0 to 10 kg/ha and preferably about 1.0 to 4.0 kg/ha, 
applied as a dilute solid compositions, such as a granular formulation, dust or dust 
concentrate, or a liquid spray such as an aqueous dispersion or suspension of a 
flowable concentrate, wettable powder or emulsifiable concentrate, is effective for 
controlling a wide variety of broadleaf weeds and grasses, without injuring the 
crop . 

Brief Summary Text (25) : 

The 2- (2-imidazolin-2-yl)pyridines and 2- (2-imidazolin-2-yl) quinolines that can be 
used in combination with the nitro- and cyanoguani d i ne s of the invention include: 

Brief Summary Text (59) : 

The nitroguanidines and cyanoguanidines of this invention may also be used in 
combination or conjunction with other pest control agents such as insecticidal 
agents, fungicides and pesticidal synergists such as piperonyl butoxide. 

Brief Summary Text (60) : 

The insecticides contemplated for use in combination treatments with the 
nitroguanidines and cyanoguanidine s of this invention include: 

Brief Summary Text (128) : 

Flowable liquid concentrates can be prepared by grinding together about 40%, by 
weight, of the substituted nitro- or cyanoguanidine , about 0.40% colloidal magnesium 
aluminum silicate, about 1.50% sodium salts of polymerized alkyl naphthalene 
sulfonic acids, about 8.0% propylene glycol, about 0.1% ethoxylated octylphenol, 
about 0.1% nonylphenoxy polyethoxy ethanol, about 0.07% citric acid, about 0.06% 
xanthan gum, about 0.10% paraformaldehyde and about 49.77% water. 

Detailed Description Text (12) : 

Evaluation of Nitro- and Cyanoguanidines as Cotton Defoliants Using a Leaf -Dip 
Bioassay 



CLAIMS : 
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1. A method for the preemergence control of undesirable broadleaf weeds and grass 
plants comprising, applying to soil containing seeds or other propagating organs of 
said undesirable braodleaf weeds and grass plants a herbicidally effective amount of 
a substituted nitroguanidine or cyanoguanidine compound selected from the group 
consisting of ##STR14## wherein R.sub.l is NO. sub. 2 or CN; R.sub.2 is n-C.sub.3 
H.sub.7, CH.sub.2 0CH,sub.3 or CH.sub.2 CH . dbd. CH. sub . 2 / X is hydrogen, o-F, m-F, 
p-F, m-OCH.sub.3, m-OH or p-Cl; the salts, tautomers and optical isomers thereof and 
the (+) or {-) -isomers of compounds having the above structure, wherein R.sub.l and 
X are as described and R.sub.2 is CH.sub.3, C.sub.2 H.sub.5 or CF.sub.3. 
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TITLE: Liquid herbicidally active compositions 



Brief Summary Text (7) : 

Melamine and its hydrolysis products, ammeline, ammelide, and cyanuric acid, and as 
well the related material dicyandiamide (cyanoguanidine ) , have often been considered 
as potential sources of nitrogen for incorporation in fertilizer compositions or for 
utilization as nitrogen sources per se. Melamine and d i cy and i ami de each have a 
nitrogen content of 66.67%; two-thirds of their weight is nitrogen. When used as 
fertilizer materials, they provide high percentages of nitrogen per unit weight 
applied. 

Brief Summary Text (21) : 

One broad concept of the invention is that a biologically active material (BAM) , 
when made up in intimate admixture with a high nitrogen source compound such as 
melamine, for example, into a liquid, preferably a sprayable liquid formulation, and 
applied appropriately, exhibits more prolonged and/or more effective activity. In 
place of melamine, other poorly soluble high nitrogen sources may be used, such as 
benzoguanamine , dicyandiamide , ammeline, ammelide, cyanuric acid, mixtures thereof, 
their and melamine *s physiologically acceptable inorganic and organic salts, and 
mixtures thereof. Melamine and its salts are the preferred nitrogen source 
materials. These nitrogen sources generally are compounds in crystalline or powdered 
form. 

Brief Summary Text (25) : 

In one preferred, broad embodiment of the invention, the sprayable formulation 

comprises at leased one biologically active material; a nitrogenous compound 
selected from the group consisting of melamine, benzoguanamine, dicyandiamide , 
ammeline, ammelide, cyanuric acid, mixtures thereof, and the physiologically 
acceptable salts thereof, both organic and inorganic; and a liquid vehicle in which 
these said components are dissolved and/or suspended, to form a liquid, preferably 
sprayable composition. The nitrogenous compound and the biologically active material 
are preferably present in such proportions that the ratio is at least 3:1, by 
weight . 

Brief Summary Text (26) : 

In a more specific preferred embodiment of the invention, the liquid, preferably 
sprayable formulation is in the form of a liquid fertilizer composition having an 
aqueous vehicle. There are dissolved in the aqueous vehicle one or more sources of 
N, P, and K fertilizer values. The N source comprises at least one readily water 
soluble N source and at least one poorly water soluble high N source having a water 
solubility at 20. degree. C, at pH 7, not above 5 grams per 100 grams of water. One 
useful such high N source is selected from the group consisting of melamine, 
benzoguanamine, dicyandiamide , ammeline, ammelide, cyanuric acid, mixtures thereof, 
and the physiologically acceptable salts thereof, both organic and inorganic. In 
addition, the composition may contain at least one emulsifying, suspending, or 
stabilizing agent, or it may be mechanically agitated. It also contains at least one 
biologically active material at a concentration that is useful, upon application of 
the liquid fertilizer, to perform its intended function. Following application of 
the composition to a substrate, such as the soil, it is characterized by more 
prolonged activity of the biologically active material than would be the case of it 
alone had been applied. 
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Brief Summary Text (44) : 

The herbicides that are selected for use may be those that become effective through 
contact and, as well, those that are taken up from the soil. Suitable herbicides 

include defoliants , desiccants, eradicants, systemics and selective herbicides. The 
invention is useful for herbicides that are applied preplanting, after planting but 
pre -emergence, "cracking" types, which operate on the plants as they emerge from the 
soil, and post-emergent herbicides that are effective after there has been extensive 
emergence . 

Brief Summary Text (48) : 

The arsenicals include cacodylic acid and the salts of monomethyl- and 
dimethylarsinic acids. The arsenical herbicides based on cacodylic acid are 
defoliating or dessicating contact herbicides. The salts of the monomethylarsinic 
acids have lower contact toxicity and act through absorption. 

Brief Summary Text (82) : 

The preferred high nitrogen material is particulate melamine. Experimental evidence 
demonstrates its efficacy with certain herbicides in making them more effective. It 
is believed that the nitrogen source may also be selected from the group consisting 
of melamine, benzoguanamine (2 , 4 -diamino-6 -phenyl -s-triazine) , d i cy and i am i de , 
ammeline, ammelide, cyanuric acid, mixtures thereof, their inorganic salts, their 
organic salts, and mixtures thereof. These salts are preferably selected from the 
group consisting of the hydrochloride, hydroiodide, metaphosphate, nitrate, 
orthophosphate , orthophosphate dihydrate, pyrophosphate, potassium dihydrogen 
phosphate, bisulfate, and sulfite, and, as well, the cyanurate, chloroacetate, and 
formate salts, and mixtures thereof. All of these materials are characterized by 
poor or slight solubility in pH 7 water at 20. degree. C, and by slow conversion in 
the soil to a form in which the nitrogen is useful to plant life growing in the 
soil. The useful salts also include those where the associated ions are 
substantially or entirely comprised of one or more of the nutrient elements 
recognized by the American Association of Plant Food Control Officials, such as N, 
P, K, S, Ca, Fe, Zn and B, among others, and represented by such compounds as 
melamine phosphate, nitrate, or sulfate; melamine borate; and ureidomelamine . 

Brief Summary Paragraph Table (2) : 

TABLE 1 Material Solubility (g/lOO g) 

Melamine 0.50 Benzoguanamine 0.06 (22. degree. 

C.) Dicyandiamide 2.26 (at 13. degree. C.) Ammeline 0.008 Ammelide less than 0.008 
Cyanuric Acid 0.27 Melamine Nitrate 0.85 Ammonium Nitrate 192 Ammonium Sulfate 75.4 
Diammonium Phosphate 131 (at 15. degree.) Potassium Acid Sulfate 51.4 Potassium 
Sulfate 11.1 Urea 119.3 (at 25. degree. C.) 

Detailed Description Text (9) : 

The liquid suspension fertilizer is useful as a vehicle for oxadiazon 50WP, sold 
under the trademark Rons tar. RTM. as a herbicide for pre -emergent grass control. 
Ordinarily this herbicide is recommended for application at 1 to 2 lb of the active 
ingredient per acre. When incorporated in the liquid suspension fertilizer above, 
application at the low end of the recommended range generally appears to be 
appropriate. 

Detailed Description Text (108) : 

Among those herbicides that are preferred for use by incorporation in melamine/urea 
granules, for subsequent mixing with water to make a sprayable liquid formulation, 
the following are mentioned: trifluralin, 

.alpha. , .alpha. , .alpha. -trif luoro-2 , 6-dinitro-N,N-dipropyl-p-toluidine; dicamba, 
3 , 6-dichloro-o-anisic acid; fluometuron, 

1, 1 -dimethyl -3- ( .alpha. , .alpha., . alpha . -trif luoro-m-tolyl) urea; fluorodifen, 

p-nitrophenyl .alpha., .alpha., . alpha . -trif luoro-2 -nitro-p-tolyl ether; linuron, 

3- (3 , 4 -dichlorophenyl) -1-methoxy-l-methylurea; oxadiazon, 

2-tert-butyl-4- (2 , 4-dichloro-5-isopropoxyphenyl) - .DELTA. .sup. 2 

-1, 3, 4-oxadiazolin-5-one; paraquat, 1, 1 ' -dimethyl -4 , 4 ' -bipyridinium ion [as 

dichloride salts] ; atrazine, 2-chloro-4- (ethylamino) -6- (isopropylamino) -s-triazine; 

barban, 4-chloro-2-butynyl-m-chlorocarbanilate; and cyanazine, 

2- [ [4-chloro-6- (ethylamino) -s-triazin-2-yl] amino] -2-methylpropionitrile. 
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Detailed Description Paragraph Table (3) : 

A. Herbicide Formulations - Urea Binder 

5A1 Melamine 78 g Urea 20 g 

2 , 4-dichlorophenoxybutyric acid (2,4-DB) 2 g 5A2 Melamine 78 g Urea 20 g Treflan 
.RTM. brand of 2 g trifluralin ( .alpha. , .alpha. , .alpha. -trifluoro-2, 6-dinitro-N,N- 
dipropyl-p-toluidine) 5A3 Malamine 78 g Urea 20 g Dicamba 2 g (3 , 6-dichloro-o-anisic 
acid) 5A4 Melamine 63.3 pts. Urea 31.6 pts Cotoran .RTM. brand of 4 pts. (as 
received) f luometuron (1, 1 -dimethyl -3- ( .alpha. , .alpha. , .alpha. - 

trif luoro-m-tolyl)urea) (80 wt . %) 5A5 Melamine 63.3 pts Urea 31.6 pts. Dacthal 
.RTM. brand of 20 pts. (as received) DCPA (dimethyl tetrachloroterephthalate) (75 
wt. %) 5A6 Melamine 63.3 pts. Urea 31.6 pts Lorox .RTM. brand of 5 pts. (as 
received) linuron (3- (3, 4-dichlorophenyl) -1-methoxy- 1-methylurea) ; or, 
(N» - (3,4-dichlorophenyl) -N- methoxy-N-methylurea) ) (50 wt. %) 5A7 Melamine 63.3 pts. 
Urea 31.6 pts. Prowl .RTM. brand of 5.1 pts. (as received) 

N- (1-ethylpropyl) -2,6-dinitro-3,4-xylidine) about 1.68 pts. active ingredient) 5A8 
Melamine 63.3 pts. Urea 31.6 pts. Basalin .RTM. brand of 5.1 pts. (as received) 
N- (2-chloroethyl) - .alpha. , .alpha., . alpha . -trifluoro-2 , 6-dinitro- N-propyl-p 
toluidine (4 lb/gallon) (about 2,44 pts. active ingredient) 5A9 Melamine 64 pts. 
Urea 32 pts. Ronstar .RTM. brand of 8 pts. (as received) oxadiazon 
(2 -tert-butyl-4 - (2 , 4 -dichloro-5 - isopropoxyphenyl) - .DELTA. . sup . 2 

-1, 3 , 4-oxadiazolin-5-one) 5A10 Melamine 64 pts. Urea 32 pts. Dual .RTM. brand of 4 
pts. (as received) metolachlor (2-chloro-6 ' -ethyl-N- (2-methyl- 

1-methylethyl) acet-o-toluidide) 5A11 Melamine 63.3 pts. Urea 31.6 pts. Aatrex .RTM. 
brand of 5 pts. (as received) atrazine (2-chloro-4 (ethylamino) -6- (isopropyl- 
amino) -s-triazine) (80 wt. %) 5A12 Melamine 63.3 pts. Urea 31.6 pts. Bladex .RTM. 
brand of 5 pts. (as received) cyanazine (2 -[ [4 -chloro-6- (ethylamino) -s- 
triazin-2-yl] amino] -2-methylpropionitrile) (80 wt. %) 5A13 Melamine 63.3 pts. Urea 
31.6 pts. Propham 6 pts. (isopropyl carbanilate) 
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Other Herbicldal Interactions with Photosynthesis Chap. 8 
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Figure 8.6 Selected structures of nitrodiphenylether herbicides (Group 1) and of similarly 
acting herbicides (Group 2). 



sequentially acting biosynthetic enzymes are supposedly organized in a multien- 
zyme complex from which the intermediates do not become free (i.e., they are not 
released from the enzyme complex). After herbicidal inhibition of PPG-oxidase, 
the substrate protoporphyrinogen IX apparently diffuses out of the enzyme site 
and is then subject to nonenzymatic oxidative aromatization to PPIX. However, 



